CYSTICERCOSIS OF THE BRAIN ME mentioned ventriculographic findings, a history of infestation with Taenia solium, and the presence of cysticerci in other parts of the body (retina, muscles). The differential diagnosis must exclude any intracranial space-occupying process, such as-cerebral tumours, including tuberculomata and metastases, abscesses, subdural haematoma, and pseudo-tumour cerebri.
Prognosis and Treatment
The prognosis is poor in generalized, basal, or ventricular cysticercosis. Patients die as a result of raised intracranial pressure or ventricular block. Cortical cysticercosis runs a more chronic course. In cortical cases with only a few cysts there may be spontaneous remissions followed by relapse.
The only non-operative treatment is the administration of anticonvulsant drugs if there are fits. In cortical or ventricular forms, however, the parasites may be excised surgically. In generalized or basal cysticercosis extensive bilateral decompression should be performed to relieve the severe intracranial hypertension. We operated on 48 of our 65 patients; in 20 cases large decompressive craniotomies were performed, in 7 a decompression according to Cushing's technique, and in 21 the posterior fossa was explored. Wherever possible the cysticerci were excised during the operation. The were well tolerated and complications rare. Cerebral oedema was treated by massive dehydration and daily lumbar puncture. In the ventricular form, if collapse occurs after tapping the ventricles the patients must be rehydrated. In the successful cases the signs of raised intracranial pressure disappeared, as did most of the neurological signs. Convulsions, however, continued. Of the 48 patients submitted to operation 11 died at or within a short time of operation, and two more 1 and 21 years post-operatively respectively. There was no operative mortality with the 12 cases of cortical cysticercosis; but 2 of the 6 ventricular cases, 4 of the 17 basal cases, and 5 of the 13 generalized cases died after operation.
Summary
A personal series of 65 cases of cerebral cysticercosis seen in Bucharest is presented.
Their clinical features and the results of laboratory and radiological examination are described. Operation was performed in 48.
Differential diagnosis and prognosis are discussed. The identification of the Proteus group was based on the usual cultural, morphological, and biochemical criteria described by Cook (1948) , Kauffmann (1954) , and Wilson and Miles (1955) . The strains isolated were typed biochemically as detailed by Cook (1948) , and the Proteus group was thus divided into the four species: P. mirabilis, P. vulgaris, P. morgani', and P. rettgeri. Organisms of the Providence group, defined by Kauffmann (1954) , were also included, since they have close affinities with Proteus as discussed by Singer and Bar-Chay (1954) .
The dried-disk technique described by Fairbrother and Jennings (1955) was used for testing the sensitivity of the strains to penicillin, erythromycin, bacitracin, streptomycin, neomycin, chloramphenicol, tetracycline, chlortetracycline, oxytetracycline, polymyxin, and nitrofurantoin.
A few strains were also tested against novobiocin and spiramycin as they became available. Sulphonamide sensitivity tests were not performed. The concentration of antibiotic per disk is recorded in Table I . For comparison a zone of inhibition of growth 10 mm. or more in diameter was considered to indicate sensitivity to the antibiotics, the disks being 5 mm. in diameter. Tablets of nitrofurantoin containing 10,000 pug. were used routinely, and in some instances paper disks containing 100 pg. of the drug were also employed.
Treatment
The series was not a controlled trial, so there was no selection or random sampling of cases for treatment, which was directed by the clinician in charge of the patient. In many instances a lack of response to the initial treatment necessitated a change of drug. Some infections following urinary tract or gynaecological operations were not prevented by prophylactic chemotherapy.
Nitrofurantoin dosage was based on body weight-54 mg. per kg. in divided doses in 24 hours. Most patients received 100 mg. six-hourly, and two children were given 25 and 50 mg. six-hourly respectively. With other drugs the dosage was at least that recorded in Table II 
Numbers in parentheses refer to cases with chronic complicating urinary tract disease.
from 9 to 14 mm. in diameter, but five strains showed only partial inhibition of growth as described above. These results demonstrated that the 10,000-,ug. tablet produced zones of inhibition comparable with the 100-,ug. disk, which contained a concentration of the drug nearer the therapeutic level in urine. Sensitivity tests on serial isolations of the organisms from 10 patients who received nitrofurantoin showed no significant change of sensitivity. These included six patients in whom treatment failed after three or more days' administration.
Clinical Results
TableIL shows the results of four oy more days' treatment with a variety of drugs. This minimal period was not necessarily considered to be optimal, especially in complicated cases, but was adopted for comparative purposes, since a cure had occurred in a number of instances by this time with the most effective drugs. The average course of treatment was seven days or more with most of them. The term "laboratory and clinical cure." in Table II indicates known sterilization of the urine, with cure of signs and symptoms of infection, and without evidence of relapse within seven days of the cessation of treatment. A clinical cure denotes a similar cure of signs and symptoms when the urine was not examined after treatment.
The largest groups of patients were those treated with nitrofurantoin, streptomycin, or a sulphonamide. The numbers in these groups were similar, as were the proportions of patients with a chronic urinary tract complication, the number of mixed infections, and the average duration of treatment. In addition, some patients served as their own control, having failed to respond to one or other drugs. The cures were respectively 78%, 43%, and 23%, and if only patients with chronic complicating urinary tract disease were compared the results were even more divergent: 8 of 12, 3 of 13, and 0 of 13 were cured respectively. Thus, nitrofurantoin was more effective than the other two drugs, especially in complicated cases.
A proportion of the patients who received other drugs were cured, but the numbers treated with each were too small for direct comparison.
The correlation between bacterial sensitivity in vitro and successful therapy was not absolute. All the strains eliminated by nitrofurantoin were sensitive, though one was only partially so. In the failures, however, the initially isolated organisms were also sensitive. Eight of the 10 infections which responded to streptomycin were due to a sensitive Proteus strain, but so were 5 of the 13 failures. Similar discrepancies were observed in the patients who received other antibiotics. Twenty-three patients received nitrofurantoin, and 18, including 8 with chronic complicating urinary tract disease, were cured, with bacteriological proof in 12. In 11 of those who responded to treatment, other drugs had failed to eradicate the infection. A course of streptomycin had been given to six of these patients and penicillin with streptomycin to another; oxytetracycline therapy had preceded streptomycin in one of them. One patient had received a combination of sulphadimidine with penicillin, and another chloramphenicol. In two the urine had been rendered alkaline. A known relapse of infection occurred in four complicated cases. The average course of treatment lasted eight days (limits 4-12 days).
The drug failed to remove the infecting Proteus strain in five patients. One of them, however, received only four days' interrupted therapy and another complicated case five days' dosage. There were only three failures with more prolonged administration, and all were complicated cases. A nitrofurantoin-resistant Ps. pyocyanea replaced the accompanying enterococcus during nine days' treatment in the first patient, who had an automatic bladder. Sulphadimidine had also previously failed. Successive courses of sulphamethizole, streptomycin, 16 days' nitrofurantoin, and chloramphenicol all failed in the second patient, who had renal calculi and abscesses and died of the infection which followed prostatectomy and removal of bladder stones. In the last case a combination of first streptomycin and later oxytetracycline with nitrofurantoin was required to cure the infection which followed a ureteral transplant for carcinoma of the ureter. This patient received a total of 19 g. of the drug in two courses of 31 and 16 days over a period of two months. The only toxic effect encountered with the drug was vomiting in two patients, but it was severe enough for abandoning of treatment in both. In one the dosage was reduced from 150 to 100 mg. six-hourly without relief. The other had vomited intermittently before treatment as a result of cholecystitis. Two children, aged 3 and 9 years, were treated without ill-effect.
Discussion
The present series of proteus infections of the urinary tract confirmed the findings of Coleman and Taylor (1949) and Erlanson and Jonsson (1953) that Proteus strains were uncommon pathogens in acute uncomplicated cases, but occurred frequently in chronic infections, especially after previous antibacterial therapy, following catheterization and instrumentation, and in cases with a chronic urinary tract abnormality or disease. Blahey (1952) also demonstrated that prophylactic chemotherapy during urethral catheterization following gynaecological operations increased the number of proteus infections. Shackman and Messent (1954) similarly found proteus organisms in the bladder urine more frequently after than before prostatectomy. In all such complicated cases the incidence of mixed infections also increased.
The relative frequency of the four Proteus species found in this study was similar to that noted by Cook (1948) in isolations from human faeces. The results of the sensitivity tests confirmed the findings of Poole (1954) and Potee et al. (1954) that the four Proteus species each have an individual and different antibiotic spectrum. Lutz and Hofferer (1955) showed that this also, applied to Providence strains. The enterococcus was sensitive to a range of antibiotics similar to that reported by Fairbrother and Jennings (1955) .
Garrod et al. (1954) found that treatment with drugs in urinary infections was not always successful against organisms sensitive to them, especially when complications were present, and, in contrast, that even resistant bacteria were sometimes removed. Inconsistencies in the correlation between individual sensitivity tests and the results of treatment were also noted in this series.
The poor results with sulphonamides confirmed the opinion of Kass (1955) that such therapy often failed in infections with proteus and the enterococcus, despite a sensitivity in vitro of 80% and 30% for the two organisms.
He also observed that rendering the urine alkaline or treatment with a mandelic acid derivative were frequently ineffective. With streptomycin acquired resistance was observed in a number of cases in this series and accounted for lack of response, but the low sensitivity of the enterococcus perhaps contributed to other failures. Too few cases were treated with a tetracycline analogue to determine whether the Proteus species most sensitive in vitro respond clinically. The combination of penicillin with a sulphonamide or streptomycin appeared to add no advantage; perhaps a higher dosage would have been more effective. Only one patient in the series received novobiocin, and without benefit, but some of the Proteus strains were sensitive to the antibiotic, as reported by a number of authors in the April issue of Antibiotic Medicine (1956) .
Chloramphenicol has been found to give inconsistent results in the treatment of urinary infections, and Welch (1954) stated that excretion of the active unconjugated drug is variable and unpredictable. Its routine use is also undesirable because of the occasional complication of fatal aplastic anaemia. The toxicity of neomycin similarly restricts its employment in urinary infections to short AUG. 31, 1957 BD[C'NORNAL courses. No patient in this series received the antibiotic. The good results with nitTofurantoin confirmed the original bacteriological findings, and in view of its relative lack of toxicity suggest that it is the drug of choice. In one case the infection was cured only when nitrofurantoin was given with an antibiotic. Apart from the value of combined therapy in removing resistant organisms or delaying the emergence of resistance, such combinations would perhaps also be useful in severe pyelonephritis, since effective blood and tissue levels of nitrofurantoin cannot be attained.
The patients were not all observed for a long period following treatment, and the incidence of relap:e and reinfection was not determined. The Whooping-cough Committee of the Medical Research Council (1956) has reported an average deterioration rate of 0.2 log unit per annum for the vaccines used in its trial. This deterioration rate was determined from the results of mouse-protection tests and was not in conflict with the clinical results. In the treatment of the results the Committee regarded the deterioration as a sample value and did not quote the significance of its difference from zero. Moreover, the Committee states that its conclusions are unaltered if the deterioration rate is ignored. 
